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Physics and Meteorology” fills an English reader. In a 
volume which, when completed, is to contain something 
less than 600 pages, we have an account of the funda¬ 
mental phenomena of natural philosophy, which is 
at once readable and scientific. It is published at 
6 s., is illustrated with 600 admirable engravings, and 
is to be accompanied by a collection of examples 
which, with the chapter On heat, will make up the re¬ 
mainder of the book. It is just such another treatise— 
as copious and accurate, and at the same time as clear 
and concise —that is wanted in teaching the elements of 
natural philosophy in England. There are a hundred 
schools which are compelled to put up with books twice 
as big as boys care to read or carry, which would intro¬ 
duce such a book as this at once. 

The great difficulty which has to be faced and over¬ 
come in an elementary treatise of the kind is well stated 
by Professor Muller in the preface. “ The facts of physical 
science ought never to be presented to the pupil in a mere 
dogmatic fashion, as acquired results. It is essential that 
he should comprehend the mode in which they have been 
deduced, and grasp the connection between the facts them¬ 
selves and their systematic presentation in a logical system, 
which exhibits their mutual relations. Even in an elemen¬ 
tary treatise like the present the reader ought to find an 
introduction to the processes of thinking and reasoning 
which are employed in physics, and should see every¬ 
where examples and applications of the inductive method.’' 

It is of course impossible for the author withih his limits 
to give more than the briefest account of the main facts 
of the physical sciences, We turn, for instance, to the 
subject Of thermo-electricity, the article on which, we are 
told in the preface, has been entirely re-written for this 
tenth edition, It contains just two pages. Nevertheless 
there is a good account of the fundamental law, and illus¬ 
trations which enable the reader to comprehend in a very 
satisfactory way the use of the thermo-pile. There follow 
two pages more on animal electricity, the bulk of which 
is devoted to an account of the familiar electric actions 
exercised by certain fish, with illustrations showing the 
nature of the organs to which that action is due. The 
article closes with a few lines indicating the results 
obtained by Nobili and Du Bois Raymond in confirma¬ 
tion of the ideas of Galvani. These brief summaries of 
subjects could scarcely fail to be obscure were it not for 
the abundant diagrams which serve as texts for them. 

The book before us is the condensed quintessence of 
Dr. Muller’s well-known larger book on the same subject, 
which travels over the same ground, giving about four 
times as much space, and nearly four times as many 
illustrations. It is obvious, of course, what an enormous 
advantage it must be, in a task which is, of necessity, 
one of great difficulty and discretion—that of saying the 
very least which is requisite for clearness^—to have pre¬ 
viously arranged the subjects treated in a manner which 
allows a distinct perception of their relative importance. 
Without the larger book, this little text-bock could scarcely 
have been what it is. We hope to see some day-—the 
sooner the better—a comprehensive English treatise on 
Natural Philosophy which will take the place of Muller’s 
large book in Germany, appealing to mathematics as little 
as it is possible to do without wearisome circumlocution, 
sufficiently simple to be accessible to any student who has 


a serious purpose, and at the same time scientifically 
accurate. From such a treatise it would be easy to con¬ 
dense one which should be for English schools what Prof. 
Muller’s book is for schools in Germany. It would be 
extremely difficult, in any other way, to put into forty-five 
pages an account of the theory of sound, and its applica¬ 
tions, so full and so simple as that which we find hers. 
Everything is preserved in its proper proportions, and the 
reader rises from its perusal, not of course imagining that 
he knows the suhject fully, but with a clear apprehension 
of the fundamental ideas involved, of the main questions 
of difficulty in the inquiry, and of the more recent dis¬ 
coveries which have enlarged the borders of the science. 
He is left, at the end of the book, with his curiosity 
stimulated, and not destroyed. If his after occupations 
give him sufficient leisure, the boy who has mastered this 
text-book at school will be certain to ask for more. 

William Jack 


OUR BOOK SHELF 

Microse&pical Manipulation. By W. T. Suffolk, F.R.M.S. 

(Gillman, 1870.) 

This little book is the substance of a course of instruc¬ 
tion given by Mr. Suffolk in the spring to members of 
the Quekett Club. It will be useful to those persons who 
amuse themselves with microscopes, and do not care to 
purchase the scientific treatises of Dr. Carpenter or Dr. 
Beale. There is a chapter for the very youngest begin¬ 
ner on the Various paits of an English compound micro¬ 
scope and their uses ; then we have hints about the 
cutting of glass and the Old directions as to making cells ; 
mounting objects in balsam and in fluid is next dealt 
with—the old, old routine methods being detailed once 
again, with an allusion to Dr. Bastian’s process with ben¬ 
zine. It is a pity that Mr. Suffolk has not made himself 
acquainted with some of the many methods of mounting 
and preparing objects in use on the Continent, which he 
might have picked up from Strieker’s handbook, Frey’s 
work, or other similar treatises. The best chapter in the 
book is that on polarised light, because it deals with a 
subject rather slighted in other works of this kind, in a 
clear and intelligent manner. We were not, however, 
prepared for the following in a work on microscopical 
manipulation :—“ The undulatory motion of light would 
seem to be expressed with considerable clearness in the 
1st chapter of Genesis, when read in the original Hebrew, 
which, in common with the other languages of the same 
family, is remarkable for the numerous inflexions of its 
verb, which gives it a delicacy and precision of expres¬ 
sion unattainable in Western languages.” Mr. Suffolk is 
quite right in considering that more attention should be 
paid to the use of polarised light as demonstrating struc¬ 
ture, than has been done hitherto. A necessary step 
towards this is that microscopists should properly under¬ 
stand what are the conditions of production of colour 
with the polariscope, and not be content with the 
mere sight of a pretty display. This little book of 
Mr. Suffolk’s will not do much, we fear, to convert 
what we may call microscopical play into microscopical 
science. Its receipts and directions are such as will be 
useful to the man who cares merely to make a series of 
pretty slides for exhibition to his friends, but do not help 
the student wishing to add to the storehouse of science. 
Nothing is said of the manner of studying living objects, 
living cells, living cilia, living protoplasm ; nor do we 
find an allusion to the use of chromic acid, section instru¬ 
ments, methods of embedding, of gold and si ver staining, 
or other processes important to a working microscopist. 
The gold and silver-staining methods might have been 
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given if only for the benefit of those who like to make 
gorgeous preparations, 

A small book on “ Microscopical Manipulation,” well 
up to the tirhe, would be useful to students. We are sure 
Mr. Suffolk does not wish to claim this position for his 
digest of the older handbooks. His excuse for its publi¬ 
cation must be that in this country there are many people 
who indulge in the expensive peepshows sold by our 
English opticians, to whom it will really be acceptable. 

It must not be imagined that we for one moment ob¬ 
ject to such amusements ; on the contrary, they are alto¬ 
gether to be commended where more serious work cannot 
be undertaken—and only then. E. R. L. 

Notes of a Season at St. Moritz in the Upper Engadine , 
and of a Visit to the Baths of Tarasp. By J. Burney 
Yeo, M.B. (London : Longmans, 1870.) 

We commend this sensibly-written and interesting little 
book to the notice of our readers, many of whom, notwith¬ 
standing the outbreak of hostilities between our friends 
across the Channel, may yet seek health and enjoyment 
in these remote valleys, where it is in the highest degree 
improbable the tide of war will ever roll. Dr. Yeo’s little 
brochure contains all that it is necessary the intending 
tourist need know, and much that the invalid ought to 
know before starting for the UpperEngadine. To the latter 
class of travellers in particular it is of no slight importance 
to know the nature of the lodging and food they can 
obtain, and the advantages to be gained from a residence 
in a new and untried region ; and upon these points Dr. 
Yeo’s experience enables him to speak with much confi¬ 
dence. St. Moritz, it must be remembered, is 6,000 or 
7,000 feet above the level of the sea, and the air, though 
bright and clear, is by no means warm. The waters con- 
tain'a small proportion of iron, and are strongly charged 
with carbonic acid, which may perhaps act as a stimulant 
both to the skin and the stomach in tolerably healthy 
patients ; but Dr. Yeo makes some judicious remarks on 
their effects on those who are debilitated and exhausted, 
and the advantages resulting from leaving off the pre¬ 
scribed cold bath, and glass or glasses of cold water. The 
last chapter contains a capital account of the Fauna and 
Flora of St. Moritz and Tarasp, the latter embracing 
between 300 and 400 plants, arranged according to their 
natural orders. 

Reactions-Schema fiir die qualitative Analyse , zum Ge- 
brauche im chemischen . Laboratorium zu Berlin. (Ber¬ 
lin, 1870. Verlag von August Hirschwald. London: 
Williams and Norgate.) 

This is a kind of pictorial analytical table in which the 
characters of the precipitates obtained are indicated by 
coloured oblong spaces, which will, doubtless, be found 
very useful for impressing the appearances of the different 
precipitates on the mind of the student. The borax bead 
obtained with a compound of cobalt is represented by a 
blue oval, and the effect of ammonia on red litmus paper 
is shown by an oblong half red and half blue. The 
changes of colour produced by the action of sulphuretted 
hydrogen on a salt of mercury are indicated by an oblong 
of four different colours, white, yellow, orange, and black. 

It is unfortunate that this table is not more complete ; 
thus no means of obtaining the solution to be treated is 
mentioned ; the destruction of organic matter before pre¬ 
cipitation by ammonia and ammonia sulphide is omitted ; 
the possibility of the precipitate in the third group con¬ 
taining phosphates, and the mode of examining it under 
such circumstances, is passed over entirely. The spectra 
of potassium, sodium, and lithium, are indicated by black 
lines with fine transverse white ones, representing the 
coloured bands, but unfortunately no means are given to 
show which is the more refrangible end of the spectrum. 
Besides these omissions there are some misprints which 
will no doubt be corrected in a subsequent edition. 


LETTERS TO THE EDITOR 

The Editor does not hold himself responsihle for opinions expressed 
by his Correspondents. No notice is taken of anonymous 
communications. ] 

Fertilisation of Polygala 

Has the method of fertilisation of the milkwort, Polygala 
vulgaris, yet been described ? It presents one of the most beauti¬ 
ful contrivances with which I have hitherto met for securing a 
cross through the agency of insects. The corolla consists of five 
petals united into one piece and folded into the form of a two- 
lipped tube, the upper lip of which is formed by the over-lapping 
edges of the corolla ; while the lower lip is a somewhat cup¬ 
shaped appendage (c), furnished with a “beard” of gland-like 
bodies {b), and opening in front by a narrow, vertical slit. The 
filaments of the stamens are united throughout the greater part 
of their length with the corolla, but expand within the cup 
of the lower lip into a two-lobed membrane, crowned by the 
anthers {a). The pistil has two stigmas, one of which (,r) is 



placed at right angles to the upper side of the style and is perfect, 
while the other (/) is transformed into a spoon-shaped, petaloid 
prolongation of the pistil, reaching to the opening of the lower 
lip of the corolla, and dividing the interior of the flower into 
two chambers, in the lower of which are the stamens, thus com¬ 
pletely separated from the true stigma. The entrance *to the 
flower, below the style and in front of the stamens, is closed by- 
hairs pointing outwards from the flower and meeting in front, 
on the mouse-trap principle ; but a narrow passage is left open 
above the petaloid stigma, and is perhaps capable of a slight dis¬ 
tension from the flexibility of the overlapping petals. On each side 
of the interior of the tube of the corolla, above the style and just 
behind the true stigma, is a group of strong, white hairs (//), 
pointing down the tube of the corolla, and meeting above the 
style. If we now suppose a small insect to light upon the 
“ beard ” of the flower, it is prevented from immediate entrance 
by the projecting hairs, but soon finds the narrow passage lead¬ 
ing over the stigma into the upper chamber. It is prevented by 
the hairs in the tube of the corolla from returning by the same 
path, and is obliged to crawl out through the lower chamber 
and over the stamens ; pollen from which it will, by a repetition 
of the same process, convey to the stigma of the flower next 
visited. 

In the bud the anthers are in contact with the stigma, and 
some caution is necessary in dissecting that they may not be 
crushed, giving the appearance of the pollen having been de¬ 
posited en masse on the spoon-shaped stigma. Naturally, I 
believe, the pollen is never shed till after the complete expansion 
of the flower. 

I have never actually observed any insect either in the flower 
or sucking nectar from it, but I have almost invariably found a 
few small Jflaclc flies upon the bunches that I have brought in for 
examination. 

The broad and conspicuous “wings” of the calyx having ful¬ 
filled their office of “ tempting insects to their food,” gradually 
assume the green colour of the ordinary leaves, and closing over 
the ripening capsule, serve probably to conceal and protect it 
from the attacks of some enemy. 

Kilderry, Co. Donegal W. E. Hart 

P.S.—I have to record a similar phenomenon with respect to 
the holly berries of this neighbourhood to that mentioned by 
Mr. Henry Reeks (Nature, June 9). I did not remark that 
any varieties in particular had been rejected ; but few that bore 
fruit (of which there was a much greater quantity than usual) 
appeared to have lost any of it, so late as the end of May, And 
yet we had not fewer of the migratory thrushes than in former 
years, when the holly bushes were generally stripped of their 
berries before the end of January; and, on the other hand, 
we had several days of frost, extraordinarily hard for this 
neighbourhood. On what arguments does Mr. Reeks ground 
his presumption, so different from Mr. Darwin’s own con- 
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